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Exhaust Cloud Rise and Diffusion in the Atmosphere 
A new analytical approach was used to develop 
a physical-mathematical model of the rise, growth, 
and diffusion of exhaust clouds from rocket en-
gines. Various aspects of the analytical derivations 
and the resultant model have direct application to 
the study of hot exhaust clouds or plumes from 
industrial stacks, making the results of this work 
applicable to the problem of air pollution. 
A recent survey showed that there have been 
at least thirty different empirical and theoretical 
formulas available for calculating the rise of hot 
plumes from industrial stacks. Of these, the empir-
ical formulas are not sufficiently general, and the 
theoretically derived formulas do not account for 
most of the important physical processes and atmos-
pheric conditions. The new model simulates most of 
the significant physical processes involved in the 
rise and growth of exhaust clouds, and has a sound 
theoretical basis. Although the simulated processes 
and the differential equations describing them are 
somewhat complex, the solutions are mostly in 
algebraic form and easily obtainable. The new model 
formulations are general, and apply to all types of 
exhaust clouds and various atmospheric conditions.
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